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DETAILED ACTION 
Election/Restrictions 

1 . Applicant's election without traverse of claims 1 9-33 in the reply filed on 8/25/08 
is acknowledged. 

Specification 

2. The specification has not been checked to the extent necessary to determine the 
presence of all possible minor errors. Applicant's cooperation is requested in correcting 
any errors of which applicant may become aware of in the specification. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 19-33 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ozkan (6,437,376) in viewof Kuper (3,725,161). 

With regard to claim 19, figures 1-3 of Ozkan et al. discloses a heteroj unction 
bipolar transistor ("HBT") comprising: a collector 12; a base 16 disposed above the 
collector 12, the base 16 comprising a silicon-germanium layer ("silicon germanium"); 
and an emitter 46 overlying the germanium-enriched region "germanium content". 
Abstract. 
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Ozkan does not disclose a germanium-enriclied region proximate an upper 
surface of tlie base and witliin tlie silicon- germanium layer. 

Never the less, Kuper discloses a germanium-enriched region ("increased 
concentration of one of the elements, e.g. germanium, at the interface and in the 
subsurface") proximate an upper surface of the base and within the silicon- germanium 
layer. Col 1 lines 15-20. 

Therefore, it would have been obvious to one of ordinary skill in the art to form 
the device of Ozkan with the limitation of Kuper in order insert Ge-rich regions by this 
process to utilize properties such as different mobility, energy gap, ionization 
coeffcients, thermal conductivity, stress-moduli, potential barher-heights in metal- 
semiconductor configurations, and dielectric constant. Col 12 lines 25-30 of Kuper. 

With regard to claim 20, figures 1-3 of Ozkan discloses the limitation, wherein the 
germanium- enriched region "germanium content" creates a band-gap differential 
between the emitter 46 and the base 16. Col 1 lines 24-26. 

With regard to claim 21, figures 1-3 of Ozkan discloses the limitation, wherein 
carrier mobility is greater ("reduces the majority carrier transit time") in the germanium- 
enriched region ("germanium content") than in the base 16. Col 1 lines 27-29. 

With regard to claim 22, figures 1-3 of Ozkan discloses the limitation, wherein the 
germanium- enriched region ("germanium content") comprises a strained germanium- 
enriched region ("lattice mismatches"). (The lattice mismatch of the germanium 
enriched region with the rest of the silicon germanium would create a strained 
germanium region) Col 1 line 32. 
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With regard to claim 23, Ozl^an discloses all the subject matter claimed except 
for the limitation, wherein a germanium concentration in the germanium-enriched region 
ranges from about 30 percent to about 75 percent. 

Never the less, Kuper discloses the limitation, wherein a germanium 
concentration in the germanium-enriched region ("Ge") ranges from about 30 percent to 
about 75 percent ("36.5 atom percent Ge"). Col 7 line 56. 

Therefore, it would have been obvious to one of ordinary skill in the art to form 
the device of Ozkan with the limitation of Kuper in order insert Ge-rich regions by this 
process to utilize properties such as different mobility, energy gap, ionization 
coeffclents, thermal conductivity, stress-moduli, potential barher-heights in metal- 
semiconductor configurations, and dielectric constant. Col 12 lines 25-30 of Kuper. 

With regard to claim 24, figures 1-3 of Ozkan disclose the limitation, wherein a 
germanium concentration is greater ("20%") in the germanium-enriched region than in 
the silicon-germanium layer 16. Col 4 line 22. 

With regard to claim 25, Ozkan discloses all the subject matter claimed except 
for having a valence band offset of greater than about 0.21 eV. 

Never the less, Kuper disclose a valence band offset of greater than about 0.21 
eV ("36.5 atom percent Ge"). Col 7 line 56. 

Therefore, It would have been obvious to one of ordinary skill In the art to form 
the device of Ozkan with the limitation of Kuper in order insert Ge-rich regions by this 
process to utilize properties such as different mobility, energy gap. Ionization 
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coeffcients, thermal conductivity, stress-moduli, potential barrier-heights in metal- 
semiconductor configurations, and dielectric constant. Col 12 lines 25-30 of Kuper. 

With regard to claim 26, figures 1-3 of Ozkan disclose the limitation, wherein the 
germanium- enriched region ("germanium content") has a relatively low level of lattice 
defects ("prevent defects"). Col 1 line 67. 

With regard to claim 27, figures 1-3 of Ozkan disclose the limitation, wherein the 
base comprises a graded ("graded") doped silicon-germanium base 16 or a stepped 
doped silicon-germanium base. Col 4 line 32. 

With regard to claim 28, Ozkan disclose the limitation, wherein the base 16 
comprises a uniformly doped silicon-germanium base ("box profile"). Col 5 line 20. 

With regard to claim 29, Ozkan discloses all the subject matter claimed except 
for the limitation, wherein the germanium- enriched region is in contact with the emitter. 

Never the less, Kuper discloses the germanium-enriched region is at the 
interface and in the subsurface of the alloy of silicon and germanium. Col 1 lines 11-19. 

Therefore, it would have been obvious to one of ordinary skill in the art to form 
the device of Ozkan with the limitation of Kuper in order insert Ge-rich regions by this 
process to utilize properties such as different mobility, energy gap, ionization 
coeffcients, thermal conductivity, stress-moduli, potential barrier-heights in metal- 
semiconductor configurations, and dielectric constant. Col 12 lines 25-30 of Kuper. 

With regard to claim 30, Ozkan discloses all the subject matter claimed except 
for the limitation, wherein a concentration of germanium in the germanium-enriched 
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region decreases abruptly from a concentration proximate tine upper surface in a 
direction toward the collector. 

Never the less, Kuper discloses the limitation, wherein a concentration of 
germanium in the germanium-enriched region ("Ge-rich regions") decreases abruptly 
from a concentration proximate the upper surface in a direction toward the substrate. 
Col 12 line 26. 

Therefore, it would have been obvious to one of ordinary skill in the art to form 
the device of Ozkan with the limitation of Kuper in order insert Ge-rich regions by this 
process to utilize properties such as different mobility, energy gap, ionization 
coeffcients, thermal conductivity, stress-moduli, potential barher-heights in metal- 
semiconductor configurations, and dielectric constant. Col 12 lines 25-30 of Kuper. 

With regard to claim 31, figures 1-3 of Ozkan discloses a bipolar junction 
semiconductor comprising: a silicon substrate; a collector 12 disposed in the substrate; 
a base 16 disposed overlying the collector 12, wherein the base 16 comprises a silicon- 
germanium ("silicon germanium") portion; a germanium-enriched region ("Ge content") 
formed in the silicon-germanium portion 16, and an emitter 46 disposed overlying the 
germanium-enriched region ("Ge content"). Col 4 lines 15-25. 

Ozkan does not disclose the limitation, wherein a concentration of germanium 
("Ge") in the germanium-enriched region is substantially greater than the concentration 
of germanium in the silicon-germanium portion. 
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Never the less, Kuper discloses the limitation, wherein a concentration of 
germanium ("Ge") in the germanium-enriched region is substantially greater than the 
concentration of germanium in the silicon-germanium portion. 

Therefore, it would have been obvious to one of ordinary skill in the art to form 
the device of Ozkan with the limitation of Kuper in order insert Ge-rich regions by this 
process to utilize properties such as different mobility, energy gap, ionization 
coeffcients, thermal conductivity, stress-moduli, potential barrier-heights in metal- 
semiconductor configurations, and dielectric constant. Col 12 lines 25-30 of Kuper. 

With regard to claim 32, Ozkan discloses all the subject matter claimed except 
for the limitation, wherein the germanium- enriched region comprises a thermally 
oxidized enriched region. 

Never the less, Kuper discloses the limitation, wherein the germanium- enriched 
region "increased concentration of one of the elements, e.g. germanium, at the 
Interface" comprises a thermally oxidized "oxidized coating" enriched region. Col 1 lines 
11-18. 

Therefore, it would have been obvious to one of ordinary skill in the art to form 
the device of Ozkan with the limitation of Kuper in order insert Ge-rich regions by this 
process to utilize properties such as different mobility, energy gap, ionization 
coeffcients, thermal conductivity, stress-moduli, potential barrier-heights in metal- 
semiconductor configurations, and dielectric constant. Col 12 lines 25-30 of Kuper. 
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With regard to claim 33, Ozl^an discloses all the subject matter claimed except 
for the limitation, wherein the germanium enriched region includes at least a 30% 
germanium concentration. 

Never the less, Kuper discloses the limitation, wherein the germanium enriched 
region includes at least a 30% germanium concentration "36.5 atom percent Ge". Col 7 
line 57. 

Therefore, it would have been obvious to one of ordinary skill in the art to form 
the device of Ozkan with the limitation of Kuper in order insert Ge-rich regions by this 
process to utilize properties such as different mobility, energy gap, ionization 
coeffcients, thermal conductivity, stress-moduli, potential barher-heights in metal- 
semiconductor configurations, and dielectric constant. Col 12 lines 25-30 of Kuper. 

Conclusion 

4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Benjamin Tzu-Hung Liu whose telephone number is 
(571)272-6009. The examiner can normally be reached on Mon-Fri 9:30 AM-6:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Davienne Monbleau can be reached on 571 272 1945. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding tine status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

BTL 

7/24/2008 



/Davienne Monbleau/ 

Supervisory Patent Examiner, Art Unit 2893 



